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0000000000 |[#/2)0000000(M—1,n—2,...,00000000
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00000 A0D00ODO0O 45 000000000000D0000D00O0D00O0O00O0 BOOO A
goooog
00000000000000000000000 i+j = |n/2],[n/2]+1,n—1+
In/2],n—1+|n/2/+1000000000000000000000
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O00000n>50000
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OO000D00 A0DO0OO0O2x20000000000000D000D0O00O0DOODOO BO
gbb2x20000000000000000000000000
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0 = O W = Ot N N O

0
70
20
20
40
32
26
16
72

729543618 09088080
25436180 71771717
54361807 26 6 26 26 2
4 361807 2 5535 35 35
361 807 25| +]44444 4 44
6 1 807 2 5 4 53 9535 35 3
1 807 25 43 2 6 26 26 2 2
8 0725 436 71717117
07254361 080 80080
71 18 53 44 27 62 9 80
19 52 43 28 61 10 79 1
51 42 29 60 11 78 2 69
41 30 59 12 77 3 68 21
31 58 13 76 4 67 22 49
o7 14 75 5 66 23 48 39
15 74 6 65 24 47 38 33
737 64 25 46 37 34 55
8 63 26 45 36 35 54 17
160 | 160 | 166 | 168 | 160 | 160 | 160 | 169 | 151
160 | 164 | 166 | 160 | 160 | 160 | 169 | 151 | 160
162 | 164 | 160 | 160 | 160 | 160 | 157 | 166 | 160
162 | 160 | 160 | 160 | 169 | 151 | 160 | 160 | 160
160 | 160 | 160 | 169 | 151 | 160 | 160 | 158 | 160
160 | 160 | 169 | 151 | 160 | 160 | 156 | 158 | 160
160 | 169 | 151 | 160 | 160 | 154 | 156 | 160 | 160
169 | 151 | 160 | 160 | 152 | 154 | 160 | 160 | 160
151 | 160 | 160 | 168 | 152 | 160 | 160 | 160 | 169

Doy =169 — 151 = 18.

U s1: 0000db9oxgpbouoaobood

18

0 = O W = W o =




el UUOUUUOUOOOOOOOOOO
HRERE

gbuogbobodbuodbboobuoogbboobuoobobobbuoobooboban
gboboggbbdoggbobooboobboboobbooboobobooobbuoon
gbutogobuogboobboobuoobbooboobobobbuoobooobon
gobogobbboggdbuogobuoobbuogboooboobuoobboobobon
gbogbobuoboobooobuoobuooboobboobooobuoooobbbon
O00000000000000000000000000D0DO (Digital Halftoning) 0 0 0O O

gbuogbobuogbobuoboobbuoobobuooobuoobboobboboon
gbobobogooboooogan

6.1 ODO0OOOOOOOOOOOO

godbbbboogbbuogbbuogbbbbuoobbodbboobbooboon
gbbogodgbboobooobobuooboboobboobuooobuboobobon
gbobogobodbboobogbobuoobbuodbooobuooooobooboban
gbogbobodboboboboobdobuoobbodobuooobuooboogobbbon
goboggbugobuoogoobuodbougoboobbogbbobooboboon
gbbbuoooobobobbbuoooobbooooobboooobobooo

gouogbbooboobgoboobboobuoobbooobonogboobbad
000000000 (Ordered Dither) D000 O

19



6.2 O0O0OO0OOOOOOOOOO

gobogoobboobbbuotoddddddouooooooooooooooon
O0000000000000000000000000 (Dither)DOODOOODODOO
gouogobodgbodbbooobuogbboobuooboboboboobooooban
gboobdgbodgbugboboobuooobuooboooboobooboboobbon
oooobdbo p,Obobobobobooooboooboooboon

=1,2,--)

Dy=(1), Dy= ( 4Dy — 3Up—1 4D — Uy ) (k

4Dy 4Dy — 22U

U, 00000102 x2*000000

6.3 UOUOOOoooo

gbouoggbuodgboooboobobogbbodgboboobboobboboobo
gbogbuodbubboobuoobobogbuoboobuooboboobooooobooon

gbuogbdobooobudgbbobobuoobboobbuoobboooboobbod
gboogobodbboobogbboobobbuodobbogbooobooboban
gbboogbuogbbuoobobuodoubuoouobboobbuooboooboboobn
gbobobuoogobbobuogobobobbogod

6.4 UO0OOOOOOO

gbhouogbgbugbobooboobboobuooboooboobboobobad
gbogbobodbbobbooogbuooooboobbogbooboboobbon
gboogoooobbuogugbooobogbboobbooobuoooboobobon
gobooogg

gbuogudbbogbbgbooobuoobbuoobbobuogobooboban
gbogbobodbuoobbuoobooobuooboobbuoouoooboobbon
goboboggobobooan

gbuoggubugbboobbobobboobobbuooobooboooboon
gobooo

20



070 OO0

7.1 00O

O00000OrnxnO000000000O0R?-10000000000000000O
gbogbobuodgbbodoobuodgbobboooboobbuobuooboboobbon
gobobuogogoboood

gobbbbobdoooobbbbbooooooobbbbobooooooon
Dooobuoooboboobd4anb 2n+4,2n+200000000000000000
gbobobuooggobobd 2nibbbuoggoon

gobbbobbbbbdddoodoooooooooooooooooooo
gboboddsxsdbboudg24dpoggoooobbooooooboaan
gboboogbuogbloogbbuogobooobbooobbuoobbooobbodon
gobobooooobooo

7.2 QJUOoon

googd

gobobogoobobbooooobobuooooobooooooooo
gbobouooobboooobbbuooon

oooobn

gobobogoobobbooooobbuooooobooooooobooo
gbbodoodgobbooogbbbuoooobboooobbbuoooon

21



BN

gbogbobuogbbobbbodobuoobboobbooboouoooboobbon
gboogobuogubuodboogbuogoboobbbbooobuoooboobobon
000000000 0DO000000O0DOO00D0O0DO0b0ObOODO Argjit BISHNU O
gbobbuoogobbobbbuooobboooobobboooobbbbooobo

22



oy

[1] Tetsuo ASANO, “Digital Halftoning: Algorithm Engineering Challenges,” TEICE
TRANS.INF.& SYST., Vol.E86-D, No.2 pp.159-178, 2003.

[2] Tetsuo Asano, Subhas C. Nandy, Shinji Sasahara, Takeaki Uno, “Disributing Distinct
Integers Uniformly over a Square Matrix with Application to Digital Halftoning,”
unpublished paper.

(3] Boris Aronov, Tetsuo Asano, Yohsuke Kikuchi, Subhas C.Nandy, Shinji Sasahara,
and Takeshi Uno, “An Enhancement of Magic Squares with Application to Digital
Halftoning,” unpublished paper.

4 O0DOO0O0O“0000000000000000000D00O0OODOOOOOO”
gboboboogobobooodgbob20020

[5] Bernard Chazelle, “The Discrepancy Method : Randomness and Complexity,” Cam-
bridge University Press, 2000.

(6] Jifi Matousek, “Geometric Discrepancy : An Illustrated Guide,” Springer, 1999(Al-
gorithms and Combinatorics;18).

7 MOOOO0DO0OOMOOOOOOOOOOOMOOOOOOOODOOOODOOOODOO
oo oo oo“booobooooboobo ooooboooboooboooo”
goobod 20000

23



